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AB Evidence of delayed preconditioning (PC) in man is limited. Adenosine is 
proposed as a trigger via action on the Al receptor m many species and 
the mitochondrial KATP channel is a likely end effector. We examined the 
ability of a brief, simulated ischemic episode on day one to provide 
dSayed cardioprotection against lethal, simulated ischemia on day two in 

reSScftf jSe^oTa^nosine, the P 38MAP kinase signalling pathway 
and mitochondrial KATP channel. RESULTS : PC and aden °-- a ^^ e ^aS and 
day 1 protected against cell death on day 2 as measured by LDH release and 
propidlum iodide (PI) exclusion: (%LDH release: PC: 12 . 1 +/" ™>- 
11 9 +/- 2.0% vs control: 36.4 +/- 1.1%; %PI positive: PC: 14^6 +/- 1.4., 
ADO- 17 9 +/- 2.0% vs control: 34.4 +/- 2.0% respectively). This 
protection is abolished by treatment with SB203580 prior ^ the protective 
stimulus on day 1: [PC + SB (%LDH release 28.6 +/- 2.8*; «PI positive 34./ 
V/- 2 2%) and ADO + SB (%LDH release 25.3 +/- 2.9%; %PI positive 33.7 +/- 
7.3)] : Similarly 5-hydroxydecanoate abolished protection, when given 
immediately prior to lethal simulated ischemia on day 2: [PC + 5-HD (-LDH 
release 31 9 +/- 4.8%; %PI positive 29.5 +/- 2.0%) and ADO + 5-HD ULDH 
release 36 9 //- 4.0%; %PI positive 34.8 +/- 2%)]. CONCLUSION: In this 
model delayed PC can be mimicked by adenosine and involves the p38MAP 
kinase pathway and the mitochondrial KATP channel. 
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AB We recently isolated a cardiomyogenic (CMG) cell line from murine bone 
marrow stroma, and in this paper characterize regenerated 
cardiomyocytes derived from adult mesenchymal stem cells at the 
molecular level. Stromal cells were immortalized, exposed to 
5-azacytidine, and repeatedly screened for spontaneously beating cells. 
CMG cells began to beat spontaneously after 2 weeks, and beat 
synchronously after 3 weeks. They exhibited sinus-node-like or 
ventricular-cell-like action potentials. Analysis of the isoforms of 
contractile protein genes, such as of myosin and alpha-actin, indicated 
that their phenotype was similar to that of fetal ventricular 
cardiomyocytes. The cells expressed Nkx2.5, GATA4, TEF-1, and 
MEF2-C mRNA before 5-azacytidine exposure, and MEF2-A and MEF2-D after 
exposure. CMG cells expressed alphalA, alphalB, and alphalD-adrenergic 
receptor mRNA prior to differentiation, and betal, beta2-adrenergic and 
Ml, M2-muscarinic receptors after acquiring the cardiomyocyte 
phenotype. Phenylephrine induced phosphorylation of ERK1/2, and the 
phosphorylation was inhibited by prazosin. Isoproterenol increased the 
cAMP level 38-fold and beating rate, cell motion, ^shortening, and 
contractile velocity by 48%, 38%, 27%, and 51%, respectively, and the 
increases were blocked by CGP20712A (betal-selective blocker) . Carbachol 
increased IP3 32-fold, and the increase was inhibited by AFDX116 
(M2-selective blocker) . These findings demonstrated that the regenerated 
cardiomyocytes were capable of responding to adrenergic and 
muscarinic stimulation. This new cell line provides a model for the study 
of cardiomyocyte transplantation. 
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AB There is evidence that nitric oxide (NO) may mediate some of the 

functional myocardial changes caused by bacterial LPS and inflammatory 

cytokines. The expression of the inflammatory or inducible NO synthase 

(iNOS) in human cardiac myocytes, however, 

has not been well characterized. Therefore, we treated cultured, 
dedifferentiated human ventricular cardiac 

myocytes with the combination of TNF-alpha (500 U/ml) , IL-lbeta 
(30U/ml), IFNgamma (100 U/ml), and LPS (E.coli 0111:B4, 10 microg/ml) . 
Northern blot analysis revealed a approximately 4.5 kb transcript for 
inducible NOS (iNOS) in the stimulated human heart cells but not 
in untreated cells. RT-PCR confirmed that iNOS mRNA was only present in 
stimulated cells. However, treatment of the myocytes for up to 96 h with 
cytokines and LPS did not result in NO synthesis as measured by nitrite + 
nitrate accumulation in the culture medium, and no iNOS enzymatic activity 
could be detected in the cell lysates. Western blot analysis failed to 
detect iNOS protein. Thus, despite high and persistent levels of iNOS mRNA 
in cytokine-treated cells, iNOS protein was absent in this experimental 
model. GTP-cyclohydrolase I was induced both at the mRNA and protein 
levels and resulted in increased biopterin levels, indicating sufficient 
amounts of the cof actor tetrahydrobiopterin (BH4) were present, and that 
the failure to express an inducible protein was specific to iNOS". To 
determine if the absence of iNOS protein was due to a novel cardiac iNOS 
gene or modified iNOS transcript in human myocytes, we cloned an 
iNOS cDNA from cytokine-treated myocytes. Sequencing and expression of the 
clone revealed a functional iNOS cDNA with >99% identity to other 
human iNOS cDNA clones . When human cardiac 

cells were transduced with a retroviral vector carrying only the coding 
region of the human hepatocyte iNOS cDNA, both iNOS mRNA and 
protein could be detected. In conclusion, these cells derived from 
cultured human cardiac myocytes lacked the 

capacity to express an endogenous iNOS protein, the basis of which appears 
to be a cell-specific suppression or failure of iNOS translation. 
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AB We have isolated a cardiomyogenic cell line (CMG) from murine bone marrow 
stromal cells. Stromal cells were immortalized, treated with 
5-azacytidine, and spontaneously beating cells were repeatedly screened. 
The cells showed a fibroblast -like morphology, but the morphology changed 
after 5-azacytidine treatment in approximately 30% of the cells; they 
connected with adjoining cells after one week, formed myotube-like 
structures, began spontaneously beating after two weeks, and beat 
synchronously after three weeks. They expressed atrial natriuretic peptide 
and brain natriuretic peptide and were stained with anti-myosin, 
anti-desmin, and anti-actinin antibodies. Electron microscopy revealed a 
cardiomyocyte-like ultrastructure, including typical sarcomeres, a 
centrally positioned nucleus, and atrial granules. These cells had several 
types of action potentials, such as sinus node-like and ventricular 
cell -like action potentials. All cells had a long action potential 
duration or plateau, a relatively shallow resting membrane potential, and 
a pacemaker-like late diastolic slow depolarization. Analysis of the 
isoform of contractile protein genes, such as myosin heavy chain, myosin 
light chain, and alpha-act in, indicated that their muscle phenotype was 
similar to that of fetal ventricular cardiomyocytes. These cells 
expressed Nkx2.5/Csx, GATA4 , TEF-1, and MEF-2C mRNA before 5-azacytidine 
treatment and expressed MEF-2A and MEF-2D after treatment. This new cell 
line provides a powerful model for the study of cardiomyocyte 
differentiation . 
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AB BACKGROUND: The Russian Space Agency uses electrochemically generated 

silver ions (Ag+) to purify drinking water for their space station, Mir, 
and their portion of the International Space Station. U.S. EPA guidelines 
allow 10.6 micromol x L(-l) Ag+ in human drinking water for up to 10 d. 
Studies correlate Ag+ exposure with tissue dysfunction in humans, rats, 
and mice, and with altered ion transport, skeletal muscle contraction, and 
embryonic cell constriction in other animal cells. Ag+ effects on cell 
shape change-related functions have not been assessed. METHODS: 
Immortalized embryonic human intestinal epithelial cells, freshly 
explanted embryonic avian nerve cells and cardiomyocytes , and 
marine fertilized eggs were grown in vitro in medium containing AgN03 . 
' RESULTS: Intestinal cells detach from the substratum and viable cell 
number decreases by 5-6 d at 5 micromol x L(-l) AgN03, and faster at 
higher concentrations. Microtubules appear unaltered in adherent cells. 
Detached cells are nonviable. Neurite outgrowth and glial cell migration 
from dorsal root ganglia are inhibited by 3 d at 15 micromol x L(-l) AgN03 
or greater. Contractions stop temporarily in most cardiomyocytes 
by 5 min at 5 micromol x L(-l) AgN03 or more, but some 
cardiomyocytes beat 3 times faster than normal at 7.5-20 micromol 
x L(-l) AgN03 . Picomolar Ag+ increases marine egg polar lobe constriction 
within an hour, even in the absence of microtubules. CONCLUSION: Ag+ 
alters animal cell growth and shape changes by a MT- independent mechanism. 
This is the first report of Ag+ effects on vertebrate neurite outgrowth, 
glial cell migration, or cardiomyocyte beat rate. 
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